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NOTICE ' 

This rtport w«f prtpartd at tn account of work tpomo/td by the 
Unittd Sttttf Qovtrnmtnt. Nt ith»r tH« Unltad St«t«t nor th« Unittd 
Sttttt Dtpartmtnt of Energy, nor any of thtir •mployttt. makat any 
warranty, axpratf or (mpliad. or atsumi^ any lagal liability Ct 
fatpontibllity for tha accuracy, complatanau. or usafulnatt of any 
Information, apparatus, product, or procaw diKlotad. or rapraiantt 
that Its UM would not Infrlngt privataty ownad righti. Rafaranca 
harain to any tpacif Ic commarcial product, procats. Qr M^lca by 
tradt nama, mark* manufacturar. or otharwita. doat no\ f>acattarily 
cohiitituta or Imply Its arxJorfamant. racommandation. or favoring by 
tha Unltad'Statat Govarnmant or any agancy tharaof. ThaVlawi and 
opinions of authors axprassad harain do^not r>acassarily ttata or 
raflact thosa of tha Unitad Statas Govarnmant or any agarKy tharaof. 



■ , EXECUTIVE SUMMARY f \i 

> • ■ » 'I 

Battelle's Coltwahua^JW^ratories ^ a review and an ' ^ 

evaluation of the energy education curriculum matjprlals for the Education 
Programs Division, of th<e Educ^Hfion, Businees, and Labor Affairs/Intergovernmental 
and Institutional Relations (EBLA/IR) , U.S. Department of Energy.^ The specific 
objectives of the . six-month contract were: 

(1) to review and assess current projeicts in progress , • 

(^2) to evaluat'e existing curriculum materials 

(3) to conduct an evaluation of DOE^s energy education . 

• • • ^ ' * 

program. 

The objectives were fulfilled through provision of technical review and 
guidance of eight existing programs, surveys and interviews with teacher 
users of raatierials, and examination of the total curriculum development* 
program within the •Education Programs revision. ^ 

Major findings of the study include ,the following: ' * 

(1) DOE energy education curriculum materials appear to have 
limited use in our nation's schools, apparently because 
significant ; numbers of teachers dcr not know the materials 




exis t- 



(2) 



Teacher users jpf DOE/energy education materia|.s generally 



provide a f.avlrable evaluation of the materials in terms 
of releyan^/^to stuo^tits, technical and reading^ levels , 
I ease of -^Ce with exi3\ing curxiculum, and impact on student 
awareness and und^s t/anding of -the present energy' situation- 
However, a need to more actively involve students in the 
• learning process was npted. 

(3) To date, most of the evaluation of DOE energy education 

materials has been performed on the basis of teacher per- 
ceptions, with little attention given to changes in student • 
skills, knowledges, and behavior as a result of exposure to 
the curriculum materials. 
Based on th4 study findings, the following actions dre recommended 
,to improve the operation of the Education l^ograms Division: 



(1) The Education Programs Division Ibhould adopt a proactive 

# I * * 

approach to dissemination of enerfo^ education cuririculum 

materials/ Methods for reaching potential users include 
DOE presence at convei>tions^f^teacJVers and administrators, 
'I and published announcements and ar^cles on available 
material. Also, the Education Prdferams Division should 
develop a plan to expose pres^pflce teachers to the 
materials. 

(2) A comprehensive, systematic, and scientific evaluation 
should be conducted to assess the impact on students. of 
DOE energy education materials currently being distributed 
nationally to teachers. Further, consideration should be^ 
given to including more thorough and* comprehensive student 
impact evaluation as part of the process of developing new 
curriculum packages. In addition, a procedure should be 
<ieveloped to obtain feedback on how many teachers used 
distributed materials, how many students are reached, and 
other items of interest* / ^ 

(3) ^*Based on the Education Program Division's missions, goals, 

and objectives, along with its determined information 

if * , ' 

needs, plans and guidelines should be. developed to assis^ 

the Division in determining curriculum materials that are 
yet 'needed, in evaluating unsolicited proposals, in syste- 
maticai:!^ disseminating existing materials, and in evalua- 
ting curriculum materials. ^ 

(4) The Division should increase its staff to more effectively 

■ - - V e 

carry out instructional design, materials dissemination, 

any educational services. ' . 



ERIC 



1.. 



ACKNOWLEDGMENTS 



^1 



\ 



Much of the research for this project was conducted pnr^site 
at the Education ..Prograni3 Division* As principal investigator for the 
project, Dr. Miller wishes to acknowledge the help and support of 
several individuals who helped in* implementing the \various facets of 
the project • These individuals are: 



Mr. Donald Duggan, Chief of Academic Ri^-ograms Branch 

Mr. John Ortman, Education Progranjft*^ vision^ 

Dr. Chris KjeLdsen, Education Programs Division 

Dr^ John Fowler, National Science Teachers Association 

♦ 

• Dr. Helenmarie Hofman, National Science Teachers 
Association. , 

The above individuals also helped to make the six month on-site 
' assignment* in Washington, D.C., both pleasurable and rewarding for 
Dr. Miller. 



) 



ERIC 



7- 



t . TABLE' OF CONTENTS 

V ; ' . . ■ . ' 

■ ' ■ ■ " . 'Page. - c 

INTRODUCTION 1 

I. REVIEW AND ASSESSMENT OF CURRENT PROJECTS ., i . . . 3 

Consultation With Project .Directors 3 

On-Site Visitation. . ^ * . 6 

Teleplione Consultations xv ..." . .^V . . ■* 6 * 

On-Going Work " . , \ ' 7 

II. EVALUATION OF "EXISTING MATERIALS 8 

' Methoddlogy . ....... I .' . . . 8 

Que^^^nnaire Survey Results. . .'. . . . . . .. . 10- ' • 

'Summary of Teachers' Interviews . 39 

III. PROGRAM EVALUATfoN.. 41 .. 

'Communication Between Program Developers' and DOE Staff. ... 41 . « 

Adequacy of the Publicity and, Dissemination Procedures ^ . 

I Utilized . . . - 42 

Requirements > ' Processes, and *Guide,lines Used to 

Determipe Informational Needs of the Educational' ^ 

^ Community and the General' Public. * . ..... j| • . . A3 

IV. CONCLUSIONS AND RE COMMEND ATI QNS. ^ • » • 45 

. Extent of Use 45 ' 

User Evaluation and Perceived Needs . . • ♦ . • 46 

^^''^'^^ . ' ' 

E;ya^!t(Jiation Procedures 47 

r ' ^ * 

■ DOE 'Operation 48 

^ * «... 

^ APPENDIX A 

TEACHER SURVEY INSTRUMENT. .'.^ A-1 

^ ^IST OF TABLES 

Table 1. Volume of DOE Energy Education Materials* ^ 

Disseminated .11 



Table 2. Extent of Use and Use Rates of Energy Education Curriculum 
Materials ^ . . . - 12 



- ■ . . . » 

r 




' . TAShS. OF CONTENTS (Cont.) 

• • » - - .... 

■ . ' y \ . ■ Page 

* - ■ ' 

• ■ LIST OF TABLES (Cgnt.) 

Tablp 3. Reported Reasons for not <Uding Materials in the Classroom 
(Item 7) , . . . . . .• • • •* • • • 

Table A. Packets Used by Users of Oa|: Ridge Developed Materials 
' (Item 9) 17 

- . . . ■ .' 

table' 5. Packets tJsed by Users ofyNSTA 'Developed Materials 

(Item 8) V 18 

•Table 6* PackTets Used. by Ugers of Both Oak Ridge and NSTA 

Developed Materials (Item- 8) ♦ 

Table 7 /User Evaluation of Student Interest Level ^nd 

Relation of Materials to Students* Experience and Background ♦ ^ 20 

Table 8. User . Evaluation of. Relevance of Materials • . . . . ♦ ♦ 22 

Table 9., User Evalua^tion of Achievement of . Learning Objectives 

and Impact of Materials. y •••• • t * 

Table 10 • User Evaluation of Appropriateness of Reading Level 

and Technical Level of Materials 24 

Table 11* Us^r Evaluation of Extent to Which Materials Fit into 
Units or Subject Matter Taught, and Constraints and Limitations 
in Use* of Materials ^ . ... .\ ..... ^ , 26 

Table 12* User' Evaluation of ' Likelihood of School Purchasing * ' 

Energy Education Materials (Item 27) . ♦ . 27 

Table 13* Sources Where Users Learned of the Availability of 

Materials (Item 21)* ^ ^ . .^^ 29 

Pable 14: Perceived User Needs: 'Additional Media ^ and 
t Learning Activities ^. S v • f ♦ 30 

/Table 'Perceived User. Needs: Additional Packets That Should . 
be De^velopi^d or Additional Topics Covered (Item 24) 

(Users of Oak Ridge Materials) . v • 32 

^ Table 16* Perceivfed User JMeeds:" Additional Packets That ^ould . 
be Developed or Additional Topics Covered (Item 24) 
(Users of NSTA Developed Materials) ♦ ♦ • 




Table 17. Perceived User Needs: Additional Packets That Shoul?! 
be Developed or Additional Topics Covered (Item 24) ^ ■] / 
XUsers of Both Oak Ridge and NStA Developed Materials) ^ ♦ .j/^^. . 34 

Table 18* P^erceived User Needs: Additional Packets That Should 
be Developed or Additional Topics Covered (Item 24) 

(Combined Resuits from all TJi^ee Samples). . / 35 



INTRODUCTION 



Battelle^'s Columbus Laboratories conducted a review and an r 
evaluation of 'energy education curriculum matefials fot the Education 
Programs Division, of the Education, -Business, and^ Labor Affairs/ 
Intergovernmentalt/iid^^titutional R4latl,ons (EBLA/IRV, U.S. Department 
of Rneray. The specif icVobjectives of the six-^month contract Were: 

' / iy ^ ' 

(1) To review ynd assess current projects in progre,ss . 

(2) To evaluatii, existing curriculum materials 

(3) To conduct evaluation of DOj^'s Energy educaticfn ^ ' * 
program. - ^ -v" 



Fulfillioent of objective one involved the provision of •tiachry.ca?^. 
review and guidance^ for eight programs in progress. MucK of the guid^sin^'^^^^^^^ 
was provided through discussions with the various project ^directcJrs 
peri-odically made, visits to thfe Education Programs Division Office. ; 



A- 



Guidance was also provided through on-site visitations' and telephone 
cojisul tat ions ♦ /• 
, Evaluation of exl,stiiig curri-Culumj-i^aterials (objective two) 

wa^. accomplished mainly* thro qu^stionn^Rtref surveys/'of teacher users 
of the curriculum^aterials, supplemented by intftervifews with teachers . 
and by "perceptions of^'Battelle researchers^^ \.The surA^ey§ also obtained 
inibrmation oijj^ the extent of ifse'^'of the materials in our nation* 
schools. • ' ' '''^ . . " 

i Accoriip^lishment of objective three (program evaluation) 

involved an examination of .^the total curr!LculuTi\ development program 
within the Education Programs Division* Pai;jticular facets examined 
included coinpiunication between program developers and DOE'stg.^f, 

adequacy of publicity and dissemination procedures utilized, and 

» ■ ♦ 1 ■ 

requirements, processes, and guidelines used to detenpine infomational 
needs of the educational community and the general public. ^ 
V Results fro^n arccomplishment of the above, objectives are pre- 

sented in the next three sectiorts of this report. The las^ section of 
the report pr-es^nts conclusions and jecommenda tiprts v ' ^ 
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I . REVIEW AND ASSESSMENT OF 'CURRENT PROJECTS- . .;. 

Review and assessment of DOE energy education mkterials and^ pror^ 
.grams as well- as techtiical guidance to, curriculum defveloperis was provided, 
by Dr. 'Janet L. "Miller, who worked on-;jaite in the EducTation PSrograms division 
for six months. Durifig this time, Dr.. Miller betame familiar \ith the 
variety of programs already developed for the Division as well as:, with pro-'' 
graip developments in progress. 

Technical review and guidance werj^provided' ior the fpllowl 
grams ,in progress ^. 

1. Solar Curriculum, K^6 — ^Unlversity of Southern 
California 

i 

2. Eas^ Ffdergy Reader,' 7-^12 — Information Planning' 
-Asso'ciates ' ' • 

34 Ten Interdisciplinary Units — National Science 
Teachers Association ^ , , 

4. Four Disciplinary Units — National Science Teach-ers 
- Association . . 

5*. Electric Power Generation: Current and Future 
Regour.ces, 11-14 — Pennsylvania Department of 
Educatio n ■ j\ - 

6. Vocational Education Curriculum — American ^sso-. 
elation. for Vocational Instructional Materials 

7. * Energy Conservation: Education Programs for * , 
Schools . — Energy Education Programs, Inc. 

8. Energy ^Education Workshop Handbook — National 
Science Teachers Association.' 



/ Consultation With Pi^oject Directors 



Much of the guidance was provided through discussion with thd 

various project directors who perit)dic^lly made personal visits to the 

t 

Education Programs Divis^^n Office. Such visitations included: 

(1) Information Planning Associates — "Easy Energy Reader, 
7-12'*. In discussion with the project director, the on-site researcher 
raised the issue of readability level of several of the articles' included 



in the Reader. Discussion ceotered .ar^nd .the appropriate readiAgJ^vel 
for the target audience as "well as the' rifeed. forran int^rbduction to the 
Reader.- 'It was suggested that the introduction specify various »ways in 
which the Reader' mig^t be utilized as- an interdisciplinary tool within the 
classroom. Also, " ualng the R^adei; within the context off j:pglish/I,anguage 
Arts was stressed, given the relative lack of energy educatiorj materials 
whic^ may be utilized within the,'humanities ' ar^as . \ , . , * 

(2) American Association for Vocational Ins true t ionaj.. lyTate rials. - 
••Vocational Education Curriculjym" . In discussion with representatives .from 
AAVIM, the on-site researcher raised the issue of separate introductions * 
for the three segments, of the n(>|||^us.cript , which include curricvllum for use 
in vocl?t^nal/ technical high school, post secOiWary school, and adult educa- 
tion classes. Because much of the material is similar in tjjfms of si^pl^in^ 
conservation. pripcipiiLes in theory and in building teahnicjues for each of the 
three segments, a unique introductory segmetit was recoipmended for ^e^^h •of 
the three tai^get audil^nces. Further, sug&estions included: 

m-: Constructing a revised posttest which measures informa- 
^ tional as well as application learning v . 

, • • Providing more information in the teacher/ s guide with re~ 
gard to specific exercises. Directions ^for the exercises 
could supply the instructor with more ideas on classroom - 
'activities, on related resources, aisd on classroom follow- ^ 
up and reinforcement ' * ■ ^ ■ 

m Providing only the correct answers in the teacher's guide; ^ 
there is rip need tq duplicate the student questions* 
/ ' ,^ '(3) Energy Education Programs, Inc., '^Energy Consef^tion Educa- 
tlon Programs for Schools". In discussion with representatives from Energy 
Education Programs, Inc., the on-site researcher stressed the importance 
of teacher involvement apud commitment ,ta the proposed program. ^ The total 
program addressed the complex task of providing eqergy conservation Imple- 
.mentation strategies to, three levels of school administrators, including 
elementary, secondary, apd post secondary. At the same time the total pro-v 
gram discusses thesetfetrategies within the contexts of curriculum and 
extra curricular .activities , transportation systems, and building facili- 
ties. Thus* because the 'program is directed at three/^^parate administra- 
tive levels and contains ,three separate areas of concern, .the discussion 



centered arourjd ways'^of emphasizing the importance of . teacher support and 

;lttVOlvement to* lhaure 'proper implemenbat ion of tl^e total plan. Suggestions 

focused 'upon teacher in-service programs in which the basic energy conser- 

Vat ion:* implementation strategies coUld be presented. Methods of implementing 

the strategies withia the three targetecf^areas* then*^could be created with 

'rfechef input and support* . " " ' 

* ' . ' • ' ' ' . 

• Also, because 'much of the content was identical for each of the 

three segments, a suggestion Uas made for condensation., wi^ho a three-pronged 

introduction serving to distinguish the three^ target audiences,*- In'addi- 

tion, the general implementation^ plan Is the same in the elementary and * ^ 

secondary sections but needed modification in the post secondary package. 

(4) N. S.T, A'., "Energy. Education"'Work&h9.p handbook". The. Work- ^ 
'shop H^^ndbook is intended as a* supplementary teacher^s in-service guide 
for implementing the vajiety of materials developed for D^E by N.S.T.'^. 
The majority of these ma^terial^, have l?een' prepare4_f or a series of instruc- 
iional units for grades K-12 entitled "Interdisciplinary Student/Teacher ^ 
Materials on Ertergy, the Environment, and* the EconomyV. ' ^ 

^ * A number of suggestions were mad^e for revisions within the Hand- 

- ' I *■ * 

book, fncluding a reorcjering of the sequence ^ of planned pllQt activities" ^ 
for the teachers to follow *in implementing the actual lessons, and a .re- 
ordering of materials which had been placed in the appendices. The on-site 
researches raised questions aboi/t tlj^e. proper sequencing of planned activi- 
ties, especially, and much discussion centered around the^ actual* restruc- 
turing^ of- the Handbook so as to provide maximum aid^ for teachers in the 

workshop/in-service setting. , * . vf ' 

' * » ■ • 

These suggestied revisions are ^)elng incorporated in th^ reworked 
(Handbook, now in progress. , ♦ ' - «. ~ 

(5) ^ NiS.T.A., ''Ten .Interdisciplinary Units" and "Four Disciplinary 

Units". Over the six^opth *on-sit^ assigntfieilt in Washington, D.C.,.the 

on-site .researcher developed a close working relationship with the N.S.T.A. 

stafjf, and spent many hour's in consrpltat ion with the staff. The on-site * 

researcher offered technical guidance on a variety of deyelopmental Ifesu.es _ 

pn both project^. Because N.S.T.A. is the Education Programs Division's 

major contractor, much time w^s spefit in reviewing the content and format 

of. the materials under development, by N.S.T.A. as well as in dl^icussion and - 

. ' ' ' V- . 

collaboration. This review and technical support of N.S^.A. materials 



^constituted a major portion of the on-site researcher's work. Because the 
ba3ic format of the^N.S.T.A. -developed materials has .beei> constant since 
the initiation of the DOE/NrS.T.A. contract in 1975, the on-site researcher 
concentrated upon the £pllow:|ng. areas in the materials development: , 

(a) More variety and ''hands-on" involvement of students 
in learning and reinforcing, activities 

(b) * Exploration of media/visual enrichnffents (posters, 

slides, murals, etc.) for the, basic materials 

♦ • • * 

(c) A consideration of developing some materials which 

could be utilized within the disciplines of the ' 

^ \ ' 

\ } humanities. ' ^ . 



On-site Visitation ' ^ . \ •-. ^ 

' . ■ • . , . ■ • V * . ; :• ' 

3'l^e on-site research^ made^* an ©rtrsitfe visitation, to the pr?oject 
direct-oiv, University of Southern* California, Xos Angeles^ to discuss the 
"^progress of'the projec't "Solar Curriculum, . The researcher emphasized 

the nece.^sity of development of materials for grades 4-6, especially, 
sincfr much of the previotis materials .development has centered on the early 
pfimj^ry grades. Materials, including lesson plans as well as fllmstrips, 
were' reviewed and approved. The researcher was impressed especially with 
the d^gdiqatibn and enthusiasAi dertionst rated by the project director and 
his colleagues 'working on the project. 

telephone Cot^ltations ' 

The on^^site researcher also contacted sOme major contractors by 
telephone to determine . tihe progress of materials project^ development. 
These - contacts included the' -JPenngylvania Department of Education, "Electric 
Power Generation^/ durrent and Future "^Resources 11--14". The re^s^archer 
informed th^ project dlrtector oi the contract deadline and assisted in the 
application for a time e3<;tension to the e^fisting ' contract . 



In addition to the previously mentioned activities, the on-site 
researcher maintained telephone and mail contacts with the various project^ 
directors, ' assisted in the review of unsolicited proposals, ajnd ^was 
involved to some extent in the daily activities in the Education Programs 
Division* ^ ^"^^ ^ . ' . * 
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II- EVALUATION OF EHSTING MATERIALS 



' • . % i ■ Metho.dolpgy f 

As pr^iously indicated, one/or the objectives of the present 
research effort was to evaluate existing curriculum materials. This 
evaluation included assessment of extent of use of thte materials in our . 
nation's schools. , ' , . ^ , ' 

No pther research studies were identified dealing with actual 
extent of use of the" materials in our schools* HoweA/er, one other study 
was identified^ concerning recopaended usage of energy education materials. 

This study, conducted by the Education ^mmisslon of the States (ECS)*, 

! 

showed, that materials developed under the auspices DOE were recOmtfended 

«* ^ "*■-■'- ^ 

by more SEA^s than any other materials. The most frequently recotranended 

programH^as the National Science Teachers Association 'Project for an 

Energy-Enriched Curriculuni (PEEC) , developed by NSTA. 

In the research reported herein, a principal means for evaluating 

existing curriculum materials was tp contact teacher3 in order to assess 

extent of use of the materials in their classrooms, and, far teachers using 

the. materials , to obtain their perceptions- of th^ materials. Toward this 

end* a survey ins trument j^.as developed to collect the required data. The . 

specific data needs which formed,. the basis for the instrumexit were jointly 

determined by personnel from the Education Programs Divlsioh and Battelle 

researchers. These d^ta neads included: ^ 

^ • Extent to which the materials are being u6ed,^and 
• details soarroundlng their use or non-Use. 

• ' Perceived needs in energy educg^tion materials, i.e., 

subject areas-, media usage, learning activities. 
m Extent to which the materials fit into existing 

programs and classes. ^ ? 

• Perceived need for training to use the materials. , ^ 



* ."The Status of State Energy Education Policy**, Education Coitmlission of 
the Stdtes, Denver, Colorado, *Harch 1972. Report No. 122. 
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« Relevanceir of the materials to Students' experience a^id 

background and their geographic ai^a. ^ ' 

• Appropriateness of the materials to dtuderfts' technical . 
level- and reading level. ^ * 

• Perceived impact of the materials on students' awareness 
"and understanding of the cfhergy situation* n 

• Williugness to pay fgr currently free, materials. 

The survey instrument, developed is attached as Appendix A. ' 

4 

The data were collected in two separate efforta< First* Battelle 
rea'earchers attended the 1979 National Science Teacher/Association Conven-r 
tion to survey a safhple of attendees*. The researcher/' were situated in a^ 
promineht location and'^aslced convention attendees to [complete the question- 
naire form. In addition, persons identified as having used the materials 
in question yeve interviewed at; the convention, -to obtain perceptions af 

strengths and weaknesses and general experiences vith the mater iala^. 

I, • " 

Data were also collected in a survey conducted. under the auspices 

of the National Science Teachers* Association. Names of teachers w^re 

obtained from two sources. Two thousand randomly selected names from t^hfe 

National Reglstr^f of Teachers were obtained. This group of two tliousand 

consisted of secondary Ifevel science, social science,, and mathematics 

teachers. They received a questionnaire essentially identical to that 

used at the Convention,^ and were asked to respqnd regajrding NSTA-developed 

materials. 4t , 

A second^ group Surveyed was ^OQ teachers who had. ordered Oak 
Ridge Associated University Currl^culum materials. This group received the 
questionnaii;^, and were asked to respond regarding the*OaK Ridge--devel6ped 
materials. / ^ ' 

Results of 'these duirvey efforts ^te suraraariaied in the following 
sections. Questionnaire results ar6 presented first, including all three 
source^ of questionnaire* returns (NSTA Convoiition, National Registry ot < 
Teachers, and individuals ordering' Oak Ridge materials). Results froiJ^ 
teacher interviws 'at the NSTA Convention are 1 then suiitanarized in the 
following ^seQtion. , . j - . , ^ 



\ 



10 



Queatlonnalrfe Survey Results 



. ^ . ' Survey results afe presented ijjelow, .Results are organized into 

* three major areas: (1) Extent of use and use rates o*f DOE enefgy educa- 
" tion materials, including reported' reasons ^r non--use' of utaterials, (2) 

User (teacher) evaluations of materials, and (3) Perceived user needs* 

• ^ ' .''.•.•"*" 

. . \ ^ 

Extent of Use and Use Rates , v 



An examination of extent of use of DOE energy education materials 
may proceed by oon^idering ,da^;a on numbers of materials disseminated. Data 
are shown in Table 1. For each Item listed (curriculum package or fact 
sheet), the number of that item dissetainated is shown. Figures given for 
an item represent the .number disseminated (as of August 24, 1979) since the 
itiem was in p^int. Several of the items have been in print ^^^y^ years, j 
Since all items are disseminated upon request, the f igtird^/giveri represent 
request voluran. I 

Although inspection of the figures indicates a !*large"- request 
volume, in "an absolute sense, the figures are difficult to translate into 
a rate (e%g., percent of teachers in oor nation's schools requesting the 
materials). In any case, the figures reflect only requests- for the 
materials and not their actual use (in classrooms) once received. 

Dat^i from Battelle's survey efforts bearing on extent of use and 
use rates are presented in Table 2. Column (5) in^ the table shows the num- 
ber of questionnaires teturned from the National Registry of Teachers 
sample, the Oak Ridge sample, and the liSTA Convention sample. As indicated, 
316 questionnaires were returned from the sample of 2,000 teachers obtained 
from the National Riegistry of Teachers, for a questionnaire response rate 
of jl5.8 percent [column (6)]. Corresponding returns and return rates are 
shown, for the Oak Rldfee Sample and the NSTA Conference sample. For tlie 
NSTA Conference sample, calculation of a questionnaire return rate is not 
possible, <iue to the method of distributing the questionnaire forms. 

Column (3) in the Table "shows / of the responding group> the number 
of teachers that ordered or received the materials, for each of the three 
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TABLE 



VOLUME OF DOE ENERGY EDUCATION MATERIALS DISSEMINATED' 



Curriculum Packaged 



Tdtal Nuqibet 
Disseminated 



Award Winning Energy Education Activity 
Activities of DOE in Energy ^Educat^.on'*^^^ 
Solar EnergyScience Activities in\Energy ^ 
Wind Energy-Science AcC:lvlties In Energy 
Solar Energy Il-^Science ActivttiOsJin Energy 
Energy "Cons^ervation in the HbjuQ ' W : (.v^ 
The Energy We Use (Grade 1) .J ^^^^ 

Community Workers and the Energy Tney Use 
Transportation and the City (Grades 8^ 5j 
Energy, Engines and the Industrial Revofuti'ori 
How a Bill Becomes a Law to Conserve Ener^y^ 
Agriculture, Energy and Socic^ty | ^\ 

.■^■Conservdtion-Science Activltie/s.. ip Energy 
Electrical Energy '^Hirii-Courii) 
Cheitftcal Energy (Mini-^Courffe) 
Energy and* T^ransportation (Grad^ 

«^,^lV;o Energy Guides * 
-fletworks-How Energy^ Links People 
bringing Energy ytp ^he Peoplfe DC 
Majthematics in Energy (G^rad^p 8- 
Energy Transitions in U\5.*^ ^^s,t* 
Enelrgy in the Global Marketpllac< 
U-^S. En<?rgy Policy-Which Direction 
Western Coal Boom or Bust / 
Your Energy World ' / 

Energy Activities with Eherfey Ant 



3) 



) 

JrjP 



Goods, S'fcihi4:ces. 



Fact Sheets (NSTA) 



Totals 



A8,260 
S.AAO 
110,100 
•A8,200 
' 19V 625 
39,732 
82,285 
. 78,929 
50,690 

^B0,839 
." 35., 558 
109,700 
^5,900 
84,750 
15u^70 

23,17A 
20,045 
39,202' 
^ 12,-,789 
i 20'"'000 
25,470 
983 
48,427 
,92,565 

1,235,286 



»-,.,FueIs from Plants (Biocohversion) 
Fuels from Wastes (Bioconver;felon) 
Wind Power , . . 
Electricity from the Sunt 
""Electricity from the Sun II 
Solar Sea Power 
Solar Heating and Cooling 
Geo thermal Energy 

Energy C6nseY\i'ation Homes and Buildings 
Energy Conservation Industry ^> 
Energy Conservation Transportation . 
Cpnventional Reactors 
breeder Reactors - 
Nuclear Fusion ^' j r " 

NewvFuels from Coal * - ' ' 

Energy Storage Technology 

Alt^lhate^ Energy Sources Environmental Impact 
Alternate Energy Soui:;t2l!s A Glossary of Terms 
Alterrnate Energy. Sburcea A Bibl^iography 

• . , " Totals 



.tint's 



143, 
1A7, 
1*5, 
152, 
155, 
150, 
22"2, 
144, 
153, 
106, 
154, 
117, 
126, 
130, 

i4o; 

104, 
119, 
98, 
152. 



290 

390 • 

140 

890 

i40 

140 

640 

390 ' 

340 

090 
540 
365 
290 
640 
240 
750 
380 



4. 



2,664,295 



UC 



^0 



in- 



1 



1 



TABLE 2. 



EXTENT OF USE AND USE RATES OF ENERGY 
EDUCATION CURRlGtJLUM MATERIALS . 



Respondents 



, ' Ordered or.Recelve4 Materials? 



Yes 




Used 
Materials 



Did Not ,, 
Use 
Materials 



Total 



:> (5) 
Total No. 
Questlonn- 
, aires 
Returned 



(6). 



Response 
Rate 



(7) 
Extent 

Use B) 



(8) 

Use 
Rat,e 



(3) 



■\ , ■ -v. 

m National Registry of 

Teachers Sample (2000) 

• Oak Ridge ^Sample (600) 

• NSTA Coovention Sample 

Totals 



13 . 


7 


^ 20 


296 


316 


15.8% 


4.1% 


65.0% 


44 


29 ' 


73 


119 


192 ' 


32,0% 


t 


60.3% 


32 




49 ' 


77 


126 






•. 65.3% 


89 


53 


142 ' 


492 


634 






6?i7% 



22 
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sample groups. This number is fur thex^Jjroken. down by number of teachers 
actually using the materials in the classroom [column (1)1 vs. not usine 
the. materials in the classroom ^column {\) ]. Column (4) of the table ^ 
shows the number of teachers that ntither ordered nor received the 
materials. ' , ^ 

The percent of teacherS actually using the materials in their 

classes can be taken as a measjxre ^f * extent of use* Thus, for^the , 

National Registry of Teachers sample, only 4*1 percent of the responding 

... ' \^ 

teacher^ actually used the*^ materials in their classes, as shown in column (7) 

As these teachers were asked only whether they used NSTA developed materials, 

this low extent of use rate (A*l percent) pertains only to the extent of 

use of the NSTA developed materials, and not to the Oak Ridge developed 

materials. . , ^ 

Similar extent" of use , calculations are nofprovided for the 



Oak Ridge sample C)r the NSTA Convention sample, since such calcualtions 
wo,uld be seriously biased (tgo high). This is because the Oak Ridge 
group purportedly consists only of teachers that have O'rdered the materials, 
fihus excluding a large group of non-users* For the Convention sample, 
convention .personnel encouraged those attendees familiar with the materials.. 
to. complete the (Questionnaire form* Thus, percent of users in this group 
would likewise be biased ypwatd* 

^■^n additi6n to extent of use pf the materials, "use rates" were 
also calculated [column (8) of Table.^2]* Percentages given show, of those 
teachers that ordered or received the materials, the percent using the 
materi^s in their classes/ ^hus, for example, of the 20 teachers ordering 
or receiving ^ISTA developed materials, 13 teachers, or 65.0 percent, 'actuajLly 
used- them in their classes. Since all 20 of these teachers had in fact 
received the materials (there were no teachers that had ordered but not 
yet reteived the materials) , the use .rate^ of 65.0 percent can be interpreted 
as the- percent of teachers using the materials once they have, them in hand* 



* It will be notec^from Table 1 that, of the. Oak Ridge group, 119 teachers 
, reported not ordering 6r receiving the ;fnaterials, even though all 600 
teachers contacted had supposedly requested the inaterials from Oak Ridge. 
Follow-^p with Oak liidge personnel could not resolve this anomaly* 



similar use rates fil're shovm for the Oak Ridge and NSTA, Coriventlon 
sample, i.e*, on the orde^r of 60 to 65 percent Thus, for both NSTA and 
Oak Ridge developed 'materials, it may be concluded that appjroximately twor^ 
thirds of the teachers actually use the materials once they receive themv 

Yor the approximate one-third of the teachers not using the 

materials (once they received them), reasons for non-Use Were sought (Item 7 

of the questionnaire) • Results are shown in Table' 3, As indicated, principal 

reasons for non-use in<;lude limited class time available, and lack of 

teacher time to evaluate the materials^ , particularly, for t\ie Oak Ridge 

sample. ' Thus, for the Oak Ridge sample, 17 of the 2$^ non-users,' or 58,6 percent 

reported they did not use the materials because of limited class time, and 

48.3 percent of the non-users* reported they had no time to evaluate the material 

Corresponding percentages for all three sampl'es combined, shjpwn in column (4) 

. ' . ' % 

of Table 3, are 37.7 and 39.6 petcent. ' j . 

. * ■ ' ' . >■ 

•* • ■ ■ t 

User Evaluations 

The questionnciire solicited several kinds of evaluations from 
teachers who had used the curriculum maiterials in their classes. Evaluatio'ns 
made by teachers included: (1) Stu4ent interest level^and relation of 
material to students* experience and ^background, (2) Relevance of raatfeirials 
to students* information needs and geographic region, (3) Achievement^of 
learning objectives and impact of the material? on students* awareness 
and understanciing of the energy situation, (4) Appropriateness of the 
reading level and the technical level of the materials, (5) Extent to which 
materials fit into units or^» subject matter taught, and constraints and ^ ' 
limitations in use of materials. 

Survey resi^lts in the above, areas' are presented below. Results, 
are broken out by: (1) Users of Oak Ridge developed materials, (2) Users 
of NSTA developed materials, and (3) Users of both Oak Ridge aild NSTA 
developed materials. This breakout permits a compari3on of Oak Ridge and 
NSTA materials, in terms of teacher evaluation. Combined result-s are also 
given* 



'TABLE 3-. REPORTED REASONS FOR. NOT USING MATERIAILS IN THE CLASSROOM (ITEM 7) 



Response Category / 



(a) Limited class time 
available 

(b) Doubt usefulness 
of materials 

(c) Doubt relevance 
to students - 

(d) ^ Had no time to 

evaluate material 

« 

(e) . Decided to use . 

materials from 
another aontce 

(f) Feel energy educa- 
tion should not be 
a part of the - 
curriculum 

(g) Passed materials 
on to other / 
educators - \ 



(1) 



Oak Ridge 
Sampl^ 



f 

17 
1 
3 

14 
2 

0 



(h> 
(i) Oth^r 



Used for teachers] 
education 



11 

0 
8 



6.9 



0.0 



37.9 

0.0 
27.6 



(2) 



NSTA 



Conference 
Sample 



, . (3) . 

National 
Registry, 
of. Teachers 
Sjinple 



'11.8 




0 ^ ,0.0 



0 0.0 



0 



0.0 , 



17.6 



29:4 



2 
1 



0 
2 



14.3 



- 1 14.3 
0 0.0 



28.6 
14.3 



0 0.0 



1^3 

0.0 
28.6 



; (4) 

* Combined 

Results 
(1. 2. and 3) 



f 
20 

3 



37.7 
3.8 
5.7 



21 39.6 
3 S,7 

0 0.0 



12 22.6 

3 - 5,7 
15 28.3 
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, . Tables a; 5,. and 6 show the frequency' of ^use 'of specific packets, , 
for users of Oak*RicIS;^;<^|veloped -materi^afs, NSTA develd^ed mat-erials, and 
users of both types of materials*. The most frequently used packets by 
users of Oak Ridge , materials were^ packets 2 and 4 Conservation - Scien<ie - 
Activities in Energy; and Solar Energy Science Ac tivjities in Energy.. ... 
The most frequently .used items by users of NSTA developed -materials were, 
the Fact Sheets on Alternative, Energy Sources (packejt ,16) . ' • ; , 

In general, users of Oak Ridge developed materials pl^imariXy^ 
used those Oak Ridge packets designed- for the elementary level, while 
users of NSTA developed materials primarily \is0d those NSTA packets designed 
for the secondary level, as inspection of the percentages in, Tables 4 and 
5 show. Evaluation results presented below jPlfe to be interprete^d accordingly 

' ■ ' ■■ ^-^^ ■ % ' . ^ 

Student Interest Level and Pfelation of Materials to s£udent^ 

Experience and. Background ^ Results in^k these areas are given in 

based on responses from it<^ms'13 and 14 of * the questionnair-e. -Bet 

of dfk Ridge and NSTA developed materials report high student interest 

levels ii}. the materials, as indicated by the relatively high frequency of 

response in the upper categories of the interest scale, and the 

low frequency of response^ in the lower categories .OfVthe scale, 

of users also generally report that thia* materials are felat^d to their ' 

students* experience and background, -kgain as indicated by a relatively high 

percentage of teachers responding in the uppet categories of the scale, 

and relajtively few teadhers responding in th^ lower or negative/^dategorie 

of the acale. ^ . ^ ' 

Users of both Oak Ridge and NSTA developed materials provide 

similar results [column* (3) of Table 7]r Column (4) qf.the Table shows 

results from^all three groups combined. 




relatively 
Both groups 



.7 



* After distribution of. the survey instruments, it was subsequently dis- 
* covered that packet 7 as listed in Table 4 (Energy^ Conservation in the 
Home) was developed by the University of Tennessee,, rather than Oak^ 
Ridge Associated Universities* It was^ also discovered that paclcefe 7 
as listed in Table 5 (Energy Conservation: Understanding and Activities 
for ''Young People) was developed by the Federal Energy Administration, > ' 
rather than by^NSlTA* It is felt that these discrepancies do not affect 
in any significant way the major evaluation results obtained/ 
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TABJ.E 4. 1>ACKETS' USED'BY USERS OF OAK. RIDGE DEVELOPED MAXyilALS? (ITEM 8) 



■■':M;f;. 





\: • 0 ' ^ 

• - ■ ♦ 

' Packet 

■ . . ■ - ■ ■ * ; ■■■ r--- ^ 


No . Te^cjKArs 
Using ^Jiven' 
Packet 


% Teachers 
Using Qiyen 
• Packet* 


r. 


Chemical Energy — ^cienc6 Activitiel 
in. Energy. 1977. Gradeis* 4-6 o 


.21 ^ 

* 


50.0 


2: 


Conservation Science Acti,vit3t3^ 
''in Energy.' 1977. (traded 4-6 


31 


73.6 . 


* 3. 


. ' ... * 
Electrxc<t>>Energy — Science :Activities 

in Energy. 1977 . G;rades 4-6 




■ • 52-4^. 


• Is. 


Solar E^iergy — Science Activities " 
in En^gfy. 1977. Grades 4-6 




76.. 2 


' < 5. 


Wind Energy ^ Science Activities' ' 
in Energy .,. 1,979. Elementary' t 


t 


14 ;3 


6. 


,Solar^, tnergy II Science ^Activities 
in Enexgy^979. "-SecQtjdary. ^ 


6^ - 


14.3 


7. 


Enfergy Consgrv^ttlion in" the Hoipe : An 
Energy' Edpcat Lon / Cons e rva t'i on Curr i (iu lum 
Guide for Home Economic Teachers. 1977. 
, Senior High** ; 


7 ^. 


16./'-* 



4*: 



Developed by the University of Tennessee 



X 



Percentages g-iven riapresent the percent of 'teachers responding ta Item -^8 
that bave used ^e .given packet. 42 out of 46 teachers responded to 
It 6m 8. ' ^ ' . ^ V . ^^K* 



-A - • • 





TABLE 5. PACKETS USEli'BY USfeRS OF NSTA DEVEL01>ED MATERIALS (ITEM 8). 



Packet 



'"'Wo. Teachers 
. U%lng . Given- 
. iWicket 



X Teachers 
Using Given 
Packet* 



1. 
2. 

3. 

Am 

5. 
.6. 

7. 

8. 

J 

9. 



The Energy We Use. 1977. Grade } * 

Community Woxrkera 4nd*the Energy 
They Use. l977/'Grade 2 • 

Energy and Transpgrtal ion. 1978. Grade 3 

NetvorKs: H<SW Energy Links ^People, ^ 
Goods, *and '^erVices. 197J3; Graces 4~5 

Your* Energy World. 1978. Grades 4-6 

BrtMging Energy to the People: i 
Washington^ D.C.y ax^ Ghana. 19j8. 
Grades 6-7 , | 

JEnergy Cons ervat^ ion: Understand mig and ^ 
Activities for YoiAigi People : 19/5. 
Grades 7-9** * C 

Energy Hxstory of the United States. 
1978. Grades 8-^ ' 

.Energy, ^ngin^ s , aiid the Indutrial 
Revolution., 1977-. Grades 8-9. 



10., Mathematics In Energy. 1?78. Grades 8-9; 



11. 
12. 
13. 
14. 



Transportai:,ioij and the City. 1977. 
/Grades 8-9 * 

Energy in the Qlobal Marketplace. ' 
1978. trades 9-11 • 

Hiw a Bill Becomes a Law *to Conserve"^ 
Energy. 1977. Graded >-12 

Agriculture, Energy, and Society. * 
1977. Grades 10-12 



2 
2 

2 
0 

1 
3 



1 

3" 



2 ' 



J- 



7i7 
7.7 < 

7.7 



3.8 

11.5' 

23.1 

15.4 
* 15,4 
3.8' 

ii . 5 ' » 

U..5 

♦ 

7,7 

* # 

11.5 



15. U.S. Energy Policy — Which Direction? 
* 1978. Grades 11-12 



7.7 



16. 
17. 



Fact Sheets on Alternative Energy 
Sources. 1977 

Award 'Wit^ji^ng Energy Activities* for 
Elementary and High School Teachers. 



34.6 



3.8 



* P«J|t«^tages given., represent, the percent of teachers responding ^to Item 8 

^^^thlt^ tiave used tlie given packet.*' ^6 out of 29 teachers responded to 
. ^ Item 8^ ^ ' < ^ * 



** Developed by thfe Federal Energy Admlrilstratlon.^ 



TABLE 6. PACKETS USED BY USERS Of BOTH OAK RIDGE ' 
' AND N^TA DEVELOPED MAZERIALS (ITkM 8) . 

I * ■ 

* ft 







4 




Mumbor of Teachers' 












UeJjiiL C^ven 


Teachers lfe(jLng 



1. Thf. Energy We Use. 1977. Grade 1. * 3 > 25.0 

■ ' • . ■ " . ., ^ 

2. Community Workers and Che Energy They Use. - <. 

1977. ,Gritde 2. 1 25.0 

3. Energy and Tranaportatipn* 1978. Grade 3. 4 /» / 33*3 

' ■ " ■ ■' " . • ' 

4. Bringing Energy to the People: ..Washington^ D.C* * . 

and Ghana. i978. Grades 6-7. 3; - 25*0 

5* Networks: How Energy Links People, 

. and Services. 1978. Grades 4-5. ,/ . 4 . ' ^ 33.3 




6. Science Activities in Energy. 19771? Grades 4-6. 7 58*3 

, 7« Chemical Energy - Science Activities 

Energy. 1977. Gradea 4-6. 7 ^ 58^3 

8. Electrical Energy - Science Activities in 

Energy. 1977. Grades 4-6. ^5 41.7 

9. Solar Energy - Science Activities in" « 
.'^nergy.^1977. Grades -4-6. 9 75.0 

10. Your Energy World. 1978. Grades 4-6. ,3 ' 25.0 

11. Energy History of the United States. ♦ 

1?78. Grades 8-9. * ' * • 1 \ 8.3 

12. Energy Conservation: Understanding ond* ^ / 
Activities for V^oung P^eople. 175. Grades 7-9.** 5 ( 41.7 

y 13. Energy, Engines, and the Industrial Revolution. ^ . ^ 

1977. Grades 8-9. 4 . 33.3 

lA. Mathematics in Energy. ' 1978. Gr^es 8-9. ^ - * 3 25.0 

15. Transportation and the City. 1977*. Grades 8-9. 12'' 16,7 

161 Agriculture, Energy, and .Society... 1977. ' 

Grades 10-12. 3 25.0 

*17. Energy Conservation in the Home: An Energy 
Education/Conservation Curriculum Guide for 

Home Economics Teachers. 1977.*** • 4 , • 33.0 

18/ Energy in thd Global Marketplace. 1978. 

Grades 9-11. 2 .16.7 

19. How a Bj.ll Becomes a Law* to Conserve Energy. 

197%. Grades 9-12. ^ 3* 25.0 

20. U.S. .Energy Policy -vWhich Direction? ^ 

1978. Grades ll-'12i% 4 33.0 

21. Award Winning Energy Education Activities for t 

Elementary and High School Teacher5^»^1977. 2 ' 16.7 

'.. ' — 

* Percentages given represent the percent of teachers responding to Ttem 8 that 
have used the given pat:ket. 12 teachers indicated use of both Oak Ridgo and 
. NSTA developed materials. , 

** Eieveloped by the Federal Energy Administration. 

• <» 

Developed by^ the University of Tennessee. 



Student ^ 
Interest In 
Materlalii 
(Ite« 13) 



OF- MATEMAi:? TO STUDEHTS- EXPERIENCE AND BACKGROBND . 




'Relation of 
Materials 
to Students' 
Experience and 
Background 
(Item 14) 

/ 



Respofiae 
CateRory 

Not at all* 1 
Interesting* 2 

3 
4 

Vei*y 

interesting 5 



Response 
Category 



Not at all 
related 



Very much 
related 



Users pf Oak- 
Ridge Developed 
llatertals 



(2) 

Wpejcu of HSTA 
Developed 
Materlajls 



(3) 

Users of Both 
Q^k Ridge and 
NSTA Developed 
Mat^i^rlals, 



. (4) 
Combined 
Results (U 2, and 3) 





X 


f 


X 


f 






X 


0 
2 


0.0 

• 4.4 


0 
2 


0,0 

:8.7 " 


0 ' 
0 


0.J 
0.0. * 


. a 
•4 


0.0 
5.1 

* 




17.8 


. 6.;'.' 


26.1 




9.1 


. 15 


19.0 




46.7 


It 


47.8 


6 


54.5 • - 


38 

■I 


48.1 


14 
45 


31.1 




17.4 


_4 


36.4 


. 22 ^ 


27.8 


100. px „ 


23 


100. OX 


11 


1D0.PX 


79 


100. OX 





f 




I 


X 


f 




f 


X 


4 


1 


2.2 


3 


13.6 


0 


0.0 


4 


5.1 


2' 


4 


8.9 


0< 


0.0 

•< 






6 


7.7 


3 


13 


28.9 


3 


13.6 ^ 


3 , 


27.3 • „ \ 


19 


■24.4 


4 


17 


37.8 


9 


r 

40.9 


5 


45,5 1 


31 


39.7 


5 


m 

45 


22.2 
. 100. OX 


_2 


31.8 


■ t 

_1 


9.1 


M 


23.x 


22 


100. OX 


11 


100. OX 


78 


100. OX 



U Y • number of 



3 0 
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* Relevance of Materials , Teacher usefs were asKed to rate Che 

extent to which the content of the material is relevant to their students' 
'information needs, and the esctent to which the topics covered in the 
iaaterial are relevant to the loc^l geographic region (Items 15 avid 16). * 
Results are presented in Tabfe 8. Results obtained are similar to teacher 
evaluation .of st-udent Interest level and relation of materials to students' 
experience and background. Thus, all user groups generally believe the 
material* is relei^nt to both their students' information needs and geo- ^ 
gra;plilc region, as indicated by the relatively large number of ^teachers 
responding in the higher levels, of the scale for each item'. ^ 

V » . * . 

Achievement of Learning Objectives and Ifgpact of Materials . Items 
17 d8 of the questionnaire provided for teacher evaluation of extent 
to wh:|.ch students achieve the learning objectives of the materials, and 
ext'ent to which materials have an impact on students' awareness and under- < 
standing of the energy situation in our country. Results are shown in 
Table 9. As sho\m, users of pak Ridge materials generally indicate that - 
students achieve the learning objectives of the mater ia).s, with only 
about 9 percent of the teacheors responding in the two lower res4)onse cate- 
gories. Evaluation of achievement of learning .objectives Jbfy* users of . .iL. 
NSTA materials is not quite as favorable, ilith about 28% of the users' 
responding in the lower two response categories. 

Users of Oak Ridge ^material^ indfcate a relatively high impact 
of the materials on students' awareness and understanding of the energy 
situation, as shown ip Table 9. Users of NSTA materials also provide 
a generally favorable evaluation. of impact, although not as favorable as 
the Oak Ridge users. ^ 

ApRropriateriess of y Reading Level and Technical Level of Materials. 

As shown in Table 10, the large majority of all user groups believe both 

the reading and technical }.eyels of the materials to be appropriate, with 

percentages^ of teachers Indicating an appropriate level ranging from 72.1 

percent to 90.5 percent. However, significant percentages in both the Oak 

Ridge and NSTA groups believe the reading level to be too high (18.2 percent ^ 

and 22*7 percent reapectj^vely) , and a significant percentage of the Oak Ridge 

ft 

user^ believe the technical level to be too high (18.6 percent). 



31 



^ABLE 8* USER EVALUATION OF RELEVANCE t)F' MATERIALS 



(1) 

Users of Oak 
Kldge Developed 
Materials 



^ C2) 
Users of NSTA 
lleveloped 
Materials 

" ■■ ■ 



^ (3) 
Users of' Both 
Oak Ridge and 
NASTA Developed 
Materials 



Combined . 
Results (1, 2, and 3) 





Category 




X 


i 


f 

I 


■ ^ 


f 




f 

4 


z ■ 




Noc ai. aj-i- 


1 ■ 


X 




4 


8 7 


0 


0..0 




3.8 


Relevance 
of Materials 


relej^ant 

] 


I 


• r 


I* J' 


n 


/ 


n 


n n 




1 2 


Information 




3 


7 


15.6 


3 


13.0 


1 


8.3 


11 


1 J. O 


Needs 
<Item 15) ' 


Very 


A ; 


19 


A2.2 . 


9 


39.1 


6 


50.0* 


34 


A2.'5 




relevant 


5 


17 


37.8 


_9 


39.1 


_5 


^1.7 


31 


' 38.8 


a 






A5 


100. oz 


23 


100. OX 


12 


" 100. OX 


80 


100. OZ 


> . • 


Response 
. Category 




f 




i 




f 


% 


f 


Z 




Not at all^ 


1 


0 


0.0 


2 


9.5 


0 


0.0 


2 


2.6 


Relevance 


relevant 


2 


3 


6 . 5 


0 


0.0, 


0 


0.0 


.3 


3.8 


ofHaterltflii 
to Geographic 




3 


9 


19.6 


3 


1A.3 


A 


36. A 


16 


20.5 


Region » • 
(Item 16) 




4 


15 


32.6 


9 


A2.9 


A 


36.4 


'28 


35.9 




Very 
relevant 


5 


19 


A1.3 


_7 


33.3 


_i 


27.3 


^ 29 


37.2 


< 






^6 


100.0% 


21 


100. OX 


11 


100. OZ 


78 


100. OZ 
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USER EVALUAHON OP ACHIEVEMENT> OF LEARNING .OBJECTIVES 
AND IMPACT OF MATERIALS ' 



(1) . 
Users pf Oak 
Ridge Developed 
Materials 



(2) ( 
^Uvers of NSTA 
DeveV>ped 
Katerlals 



(3) 

Users of Both 
Oak Ridge anjf* 
NSTA Developed 
Materials 



(A) 
Combined 
Results (1» 2, and 3) 



Response 
> Category 




1 


X. 


f 


' . • '« ' 

1 

w 


f 


1 ^ - 


£ . 


x' 


Pew students 


I 


1 


2.3 


3 ^ 


16.7 " 


,1 


10. p 


5 


7.0 


generally learn 
the material 


2 


3 , 


, 7.0 


2 


11.1 


3 


30.0 


"8 


'11.3 




3 


9 


20.9 


f 

5 


27.8 


2 


20.0 

< 


16 


22.5 


Host students 




1 A 




7 

9 


f 

•JO • 7 




AO.O 




38.0 


geoeraily lefirn 
the material 


5 


u 


32.6 




5.6 * 


_0 


0.0 


15 


21.1 




43 


100. OZ 


18 


100. OX 


10 • 


100. ox 


71 


100. OX 


Response 
Category 


ii 






I 


X 

> 


f 




■ f 


X 


.Ho impact 


1 


0 


0.0 

4 


1 


5.3 


0 


o;o 


1 


1.5 




2 


1 


2.5 


2 


10.5' 


0 


0.0 




4.5 




3 


9 


22.5 


3 


15.8 


1 


14.3 


13 


19.7 






16 


40.0 


6 


31.6 


4. 


57.1 


26 


39. 4j 


Xppreclable ' 
Impact 


5 


A 


35.0 


_7 


36<8 . 




28.6 


23 


3A.8 




40 


100. OX' 


19 


100.0% 


7 


100. OX 


66 


100. OX 



Achievement 
of - Learning 
^ Objectivefii 
of Material 



(Item ^17) 



Impact 
of 

Materials 
(Item 18) 



ERIC 



TABLE io. 



USER EVALUATION OF APPROPRIATENESS OP READING LEVEL 
AND TECHNICAL LEVEL OF MATERIALS <^ * V . 



Appropridteneas 
of Reading 

Level 
(Item 19) 



Responsa ' * 
Category 

($) Reading level .x 
appropriate 

(b) Reading level 
tVo high 

(c) Reading level 
too. low 



(1) , 

Users of Oak 
Rlflge, Developed 



Materials 



- • (3) 
y- ■■ (2) \ Users. of Both 

Users of NStA Oak Ridge and 

Developed IfSTA Developed 

Materials • Materials 



'4. 



33 
8 



44 



X 

75. 0 

is. 2 

6.8 

iqp.oz 



f 

5 
22 



- 1 > 
77.3 

22.7 

0.0" 
100, oz 



f 

10 
0 

J, 
11 



' 1 

90.1 - 
0.0 

9.i 

100. oz 



(4); 

.V ^ Comblhe'd 

Results U, 2, and 3) 



f 
60 

13, 

_4 
77 



X 

77.9 ■ 

16. 

5.2 
100. OZ 



Appropriateneas 
of Technical ' 

Level 
*»(Item 20) 



Respoi^se 

Category jf 

(a) Technical level 31 
appropriate 

(b) Teclmical level 8 
t too hi|h c ' 

(c) Technical level _4^ 

too low , „ 

^ 43 



72.1 



18.6 y- 

9.3 



19 



100 . OZ 



_0 
t 21 



1 

90.5 

9.5 

0.0 
100. OZ 



€ 

8 



.11' 
*io 



z 

80.0^ 

t 

10.0 

10.0 
100. OZ 



f 
58 

11 

_5 
74 



" 1 ^ 
78.4 

14.9 

6.8 
lOO.OZ 



"^J . .V. 



V 

■ 1 



/ * * Extent to Which Materials Fit Into Units or Subject MatteyTaught^ 

and Constraints and Limitations In Use of Materials . All user groups gener- 

' ' • " . ■* ^"^^ ■ ■ ■ ■■ ' " * • ..I . 

^ ally Indicate that the materials fit into units or subject matter taught 
(see Tabl^ 11). Ttjls.^ finding is of partlifular relevance, since materials, 
were •desigixed to be e^islly Integrated into the regular classroom.' 

Teachers were asked whether any factors hindered use^ of the 
materials (Item 23). For users of Oak Kldge developed materials, a slgni-r . 
^ f leant percentage of teachers (31 .8* percent) Indicated that thj^ time 

' ^required hindered use of the materials (see Table 11). • Also, 25 percent 
of the Oak Ridge users indicated that the materials/equipment required 
hindered, use of the materials. ' * 

k * For users of NSTA developed materials, a "signlf icatit percentage 

(27.8 percent) also. indicated that time required hindered use of materials. 
However, only 1 out of 18 teacher-users of NSTA developed materials indi- 
cated that materials/equipment required hindered lise of the materials. 

A. greater 'piercentage of the NSTA materials users indicated that 
no factors hindered use of materials than for users of Oak Ridge developed 
materials (61.1 percent vs.* 43.2 percent). 

Teachers were asked whether they felt special or additional 
teacher training is necessary for "^ef fective use of the materials (Item 22). 
In aLl user groups, the majority of teachers responded "no" to ^this item 
(see Table 11). However, the percent responding "no", of the Oak Ridge 
materials group, was higher than 'for the , NSTA materials group (82.2 percent 
vs. '65.2 percent). A significant percentage qf users of NSTA developed 
materials (34.8 percent) feel that special or additional instructor train- 
ing is required. . 

a 

Likelihood of School Purchasing Energy Education Materials . 
Teachers were asked how likely their school would be to purchase the energy 
'education materials if each packet cost $2.-3 (Item 27). In each of the 
Oak Ridge and NSTA user^groups, about 33 percent of the teachers responded 
"not at all likely" (see Table 12), and about 40 percent responded 
"probably". Relatively few teachers responded "definitely"* 
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U^fiR "EVALUATldN OF EXTENT TO WHICH MATERIALS PIT INTO UNITS OR SUBJECT ilATTER TAUGHT 
I AND CONSTRAtNTS ANtt LIMITATIONS^' IN USE /of MATERIALS • - ,. ' 



ERIC 



Response 
Category 



Not at. all 



Extent to 
yhi-ch Materials 
Fit Ittto Utilts 

or Subject 
Matter Taught 
(Item 12) 



/ 



Very well 



*2 

3 
4 
5 



. Factors 
Hindering 
Use of ' 
Materials 
(Item 23) 



Requirement 
For Special 

or Additional 
Instructor 
Tralnj^ng 

^^(Item 22) 



• Response 
Category 

(a) None * , i 

(b) Time required 

(c) 'Space required 

(d) Materials/equip, 
required 

(e) Not fit ln\o 
subjects ta 

(pother factor 

' Response 
Catego ry 

(a) Yes 

(b) No 



(1) 

Users 6t. Oak 
Ridge Dev04.oped 
Materials 




(2) 

Users of NSTA 
Developec^' 
Materiald 



> (3) 
Users of fi!oth 
Oak Ridge and 
NSTA Developed 

Materials 



(4) 
^ CombinM 
Results (1, 2, and 3jr 



f . 


'' 1 


• 

1 / 


1 


1 


z 


I 


• i 
% 


■ 2 


4,4 


1 


. 3.8 


0 


0.0 


3 


i 3.7', 


3 


6.7 


2 


7.7 


0 


•0.0 ' 


5 


6.0 ' 


7 


15.6 


*1 


3.8 • 


1 

1 


8.3 


9 


10. aT 


16 


15. 6 


5 - . 


19.2- 


3 


25.0 


'24 


« 28.9 - 


17 


37.8 


11 1 


i55.4 




. 66.7 


12 


50.6 


45 


100.0% 


26 


100. OZ 


12 


-400. OX 


83 


100. OX - 

< 


f 


Z(f/44) 


f 


z(f/id) 


f 




. I. 


X(f/73) 


19 


43.2 




61.1 


- 8 


72.7 


38 


5i.i 


14 • 


. 31.8 


5 


. 27.8 


1 


9.1 


20 


27. it 


0 


0.0 


1 


5 6 


0 




1 

X 


1 A 

• 


11 


25.0 


1 " 


5.6 


1 


9.1 


13 


17.8 


4 


' 9.1 - 


0 


0.0 


0 


'6.0 


4 


5.5 


I 


9,r 


2 


. 11.1 


.2 

\ 


18.2 


8 ' 


10-. 6 




V 

X 


f 


X 


1 


^. 


f 


X 


8 ■ 


17.8 


' 8 


34.8 


' 4* 


36.4 


20 


25.3 




82.2 


15 


65.2 


j1 


63.6 


5? 




45\ 


100. OX 


- 

23 


100. OZ 


11 


100. OX 


• 79 


100. OX 



V 



L 



tsJ 
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TABLE X2. USER EVALUATION OF LIKELIHOOD OF SCHOOL PURCHASING 
ENERGY EDUCATION MATERIK^LS (ITEM 27) 



(1) : ^ 

' • , Users <Ji pa^c> 
Ridge Developed - 
7 Material>J . ^ 



Users of N§TA 

'Developed 
' Materials ♦ 



(3) 

d Users of B5/th 
Oak Ridge and 
NSTA Developed 



(A) 
Combined 



Materials 



Results <1, 2i and 3) 



Response 


) 

■ ■s * 
















% 


(l . 


Ca^egqry 


f 




f 








• < 


X 






• ^Not at all ' ^ 


: 15 


33.3, 


8 


3^.3 




9.1 


24 


30. 0>' 






likely 






• (. 














# ^ Probikbly ' 


l8 .> 


40. .o'' . 


.1 10 


41. .7 


8 


72.8 


36 


45.0 

* 






• Definitely 


0 




4 


16.7 


, . 1 


. ' 9.1 


5 


6.2 




i 


• Do not know 


12 


26.7 




8.3 


_1 


9.1 


15 


18.8 


" V. 




A5 


100.6% 


24 


100.0% - 


11 


100. OZ 


80 


100.0% 
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Sources Where Users Learn of the Availability of Materials , 
It is of Interest to know where users learn of DOE energy .education materials, 
'since this knowledge may relate to promotional practices for Increasing 
extent of use of the materials. As shown In Table 13, mos.t users of Oak 
Ridge developed materials learngd .,about the materials either through Journal 
ads/articles or NSTA information sbUrces* For users of NSTA developed 
materials, most users learned about the materials through NSTA information 
and "other" sources. Combined results for all user groups shows about 
25 percent of the teachers learning about th^ materials through Journal v 
ads/articles; about 45 percent through NSTA information sources; and about 
14 percent through other teachers. Thus, journal a4.^ar tides and NSTA 
information sources are the major identified means by which users learn 
of the availability of materials. , v 

Perceived User ^Nepds 

« 

Teacherg were asked, for their grade level(s) and subject area(s) 
taught, whether any media or prescribed learning activities should be added 
to existing materials to more effectively teach their students an awareness 
and understanding of the world of energy (Items 25 and 26). 

Results are shown in Table 14. As showti, the very large , majority 
of teachers in all' user groups thought that some kind of additional media 
were needed,. and also that additional learning activities of some kind were 
needed, since relatively few teachers responded to the "none" category. 
F6r additional media, for all three user groups combined, more than half of 
the teachers (57.4 percent) thought that film strips should be added to 
existing materials, with somewhat fewer teachers perceiving a need for 
additional graphics and audio cassettes (45.6 and 36.8 percent respectively). 
In the area of additional learning activities, significant numbers of teachers 
in all user groups indicate that field trips, guest speakers, in-home activlti 
student group discussions/activities and Individual projects all should 
supplement existing materials. For each of these learning activities, at 
least one-third of tJKe teachers in each group (with the exception of student 
grc/up discussions/activities for, the users of both Oak Ridge and NSTA 
devel^ed materl^s), indicate that the given activity was needed* with 
this percent approachl^40--50 fo^users of Oajk Ridge developed materials. 



I 
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TABLE* 134 SOURCES .WHERlfe' USERS LEARNED OF THE AVAILABILITY 
OF MATERIALS (ITEM 21)- 



i 



V Source 



# Journal ads/artlcles 

• NSTA information 
sources 



^ - ^ (1) 

Users of Oak 
I\^ld|(e Developed 
Materials 



'■'xr-* ^ 
■ « 

■I 

19 
19 



%(f/A6) 

41.3 . 
Al,3 



(2) 

Users/of liSTA 
Developeid' 
Materials 



1 
11 



%(f/22) 

A. 5 
50.0 



(3) ' 
Users of Both 
Oak Ridge and 
NSTA Developed 
Materials 



0 
5 



%(f/ll) 

0.0 , 
A5.5 



(A) 
Combined 
Results (1, 2, and 3) 



20 

V 35 



%(f/79) 

25.3 
AA.3 



Other teachers ' 

School supervisor, 
coordinator, principa^, 
llbrarlf 



Other 



8 
A 



17. A 
8.7 

19.6 



1 
2 



A. 5 
9.1 

27.3 



18.2 
0.0 

A5.5 



11 
6 

20 



13.9 
7.6 

25.3 



43 
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TABLE 14. PERCEIVEdSjSER NE?DS:' ADDITIONAL MEDIA 
AND LEARNING AqTIVITIES. 



(1) 

Users of Oak 
RfSgl Developed 
Materials 



(2) 

Users of NSTA 
Developed 
Materials 



(3) 

Users of Both 
Oak Ridge and 
NSTA Developed 
Materials 



(4) 
Combined 
Results (1, 2» 3) 



• -7 

1 


Response 

Catej^ory - 

(a) None 


f 


X(f/38) 


f 


J:(f/2i) 


f 


X(f/9) 


•> f 


'j;(f/68) 


* • 


6 


15.8 


0 


0.0 


0, 


0.0 


6 


^ 8.8 


Addlclonil 
' 'Media 
Needed 


J (b) Graphics > 
(c) Film strl^ps 


16 
24 


42.1 
63.2 


; iO 


" 47.6 
47.6 


5 
5 


.55.6 
55.6 


.31 


45.6 
^7.4 


(Item 25) 

/ 


(d) Audio Cassettes 


16 


42.1 


7 


33.3 


2 


11 1 

22. 2 




36.8<' 




(e) Videotape 


9 • 


23.7 


9 


<42.9 K 


1 


11.1 


19 


27.9 




(f) Other / 


5 


13.2 

• 


4 


19.0 


• 0 


0.0 


• 


13.2 


• 


Response ^ 
Cate^or^ 


f 


j;(f/42) 


, f 


X(f/21) 


f-^ 




f 


X(f/74) 




(a) None 


2 

1 


4.8 


5 


23.8 


0 


0.0 


7 


9.4 




(b) Field trips 


22 


,52.4 


7 


33.3 


3 


27.3 


32 


43.2 


Additional 
Learning 
Activities 
Needed 


1 (c) Guest speakers 

(d^ Ih-home activities 


17 
15 


\ 40.5 


' 7 
. 8 


33.3 
38.1 


4 
6 


36.4 
54.5 


28 
29 


37.8 
39.2 


(Item 26) 


(e) Student group 

discussions/activities 


'18 


42.9 


7 


33.3 


1 


Y 


26 


35.1 


f 


♦ 

(f) Individual projects 


22 


^2.4 


12 


57.1 


7 


63.6 


• 41 


• 55.4 


• 

• • 


• 

(g) other 

.1, ,1^.1, ,. ..-|,,..,,H..j. ■ ■ ,.. 1 II ■,, ', 1 II 1 ■ L' 1 _L1L. 


4 


9.5 


1 


4.8 •* 


. 0 


0.0 


5 


6.8 
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Perceived user needs were also assessed by means of an open- 
ended type jlt|uest Ion* Teachers were asked, for their grade level(s) and ^ 
subject area(s), what additional^ packets should be developed^ or what 
additional topics covered to teach their students an awar/^ess and under- 
standing of the world of energy (Item 24)* For this it/wi, several 
teachers in each user group did not respond' to the ipem^ Thu^, for users 
gf Oak Ridge developed materials, 24 of 46 /teachers responded ;\ 10 out of 
29 teachers responded for users of NSTA developed materials, and 4 out 
of 12 teachers responded for users of botljl Oak Ridge and NSTA deVeloped 
materials; Assuming for this item that n^on-responses can be interpreted 
as "none" (no additional. packets should be developed or ^dditional^opics 
covered), then the percent of teachers in each user group believing that^'^"' 
some kind of additional packet should be developed or an additional - 
topic covered, can be taken as 24/46 « 52,2 percent, 10/29 « 34*5 percent, 
and 4/12 » 33.3 percent, in each user group respectively* Thus, significant 
numbers of teachers in each user group indicate that an additional packeti^s) 
should be developed or an additiohal topic covered, ; . 

Particular packets that should be developed or additional topics 
covered, as indicated by tekchers, are shown in Tables 15, 16, 17, and \ 18, 
for each of tjtie three user groups ancl for all three groups combined. Ai? can 
be seen, responses are divers^. For users of Oak Ridge developed materials^ 
the most frequently indicated packets th^^t should be developed 6t topics 
covered are nuclear /fusion, conservation, and alternative energy projects, 
with four teachers indicating that each of these packets/ topltp' are needed. 
For all three user groups coAbined (Table 18), nuclear/fusion, solar energy, 
wind, biomass, AfiiH conservation were the most frequently indicated needs, 

f " , ■ 




TABLE 1^5- PERCEIVEDf USER NEEDS: ADDITIONAL PACKETS 
THAT SHOULD BE DEVELOPED OR ADDITIONAL 
TOPICS COVERED (ITEM 24) (USERS OF OAK 
RIDGE MATERULS) ' : 



Additional Packet or Topic 



F^requency* 



# 



.Nuclear; fusion 
Another solar packet; sun 
NoHTenev/able sources co;npared to solar 
Water energy 
Geo thermal energy 
Hydroelectric p6wer 
Wind / ^/ 
Biomass 

Gasahol (new sources packet) 
Conservation: 

- On all levels 

- Elementary level home.^onservation 
Alternative energy projects 

More materials related to life sciences 
.More basic materials * 

m 

More chemistry 

Fossil fuel problems 

Energy flow in natural systems 

Politics of the energy problem 

Values clarification and energy 

Health and energy 

Games ^ 

Supplement SCIS* curriculum 



2 

2 



4 
3 
1 
2 
1 
1 
1 
1 
1 
4 



, *Frequencie9 given represent the number of teachers indicating that a 
given additional packet should be developed or an additional topic 
covered. Out of the 46 teachers, 24 responded to the item. 
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TABLE 16'. PERCEIVED, USER \^EDS: ADDITIONAL PACKETS 
TJHAT should be DEVELOPED OR ADI^ITIONAL 
TOPICS COVERED (ITEM 2^) (USERS OF NSTA 
D^VEJ^OPED MATERIALS) . 



Additional Packe^t or Topic Frjequency* 

; ^ - ^ ^— ''--^ ' — 

• Nuclear , ' ^ ■ / ' 1 

• Solar energy j 2 . 

• Wind power .( 1 

• Biomass production of energy 1 

• Bio conversion 1 

• Petroleum, new find$ • 1 

• Energy from the oceans ; 1 . 

• How to conserve 1 

• Personal use of energy % ' ^1 

• 'More on environmental Impact of new - 1 

energy 3ources 

• Relate eriergy as a science ^ 1 

• Energy uaed in manufacturing appliances 1 
as well as uding them 

• Oil producing natrojpis,^ — = exporting and '1 
regulating prices 

• How to calculate 1 



^Frequencies ''given represent the number of teachers indicating that a 
given additional packet should be dev^oped or an additional topic 
covered* Out of the 29 teachers, 10 r^isponded to the item. 
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TABLE 17 • PERCEIVED USEl^ KEEDS: ADDITIONAL PACKETS 
^- THAT SHOUH) BE DEVELOPED OR ADDITIONAL 
TOPICS COVERED (ITEM 24) (USERS OF BOTH 
OM RI|DGE and NSTA DEVELOPED MATERIALS) 



Additional Packet or Topic ' Frequency* 

• Biomass . ^ 1 . • ' . 2 . 
•;,/Wihd ' . 1 

• pasic concepts . , 1 ^ 

Limitations and advantages of alternative^ 1 
energy sources ^ 

*Frequencips given represent the number of teachers , indicating that a 
tagiven additional packet should be developed or an additional topic 
covered. Out of the- 12 teachers, 4 responded to the item. 
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TABLE 18, PERCEIVED USER NEEDS: ADDITIONAL PACKETS THAT' SHOULD 
BE DEVELOPED OR ADDITIONAL TOPICS COVERED (ITEM 2A) . 
(COMBINED BiteSULTS FROM AtL THREE SAMPLES) I. / - 

Additional Packet or Topic " Frequency* 

- . , I . . . . '_ % 

— ' ' ' ' m ' 

• Nuclear;* fusion • 5 - 

• Solar energy^ another solar packet, sun; npn- 64 
renewable sources compared to solar 

• Wind; wind power '3 

• Biomass; biofliaSs production. of energy; bioconversidn 5 ^ 

• Wa«r energy i' , 2 

• Geothermal energy ' i, 

• Hydroelectric power - ..^ i 

• Gasahol (new sources packet) 1 

• Conservation: " . , ^ ' 6 

4 - On all levels; how to conserve; personal use 4 
of energy ' ' . ^ 
- Elementary levei home conservatidn • f- 2 , 

Alternative energy projects ' '4 

Basic concepts; more basic materials 2 
More materials related to life sciences 
More chemistry 

More on environmental impact of oew energy sources v 
Fossil fuel problems ^ 
Energy flow in natural systems ' V. 

Petroleum, new finds . , 
Energy from the oceans 

LiiniCations and advantages of alternative energy | 
sources ' 
Relate energy as a science 

Energy used^in manufacturing appliances as well 
as using them 

Oil producing^nations — exporting and regulating 
prices \^ 

Politics of the\ energy problem 
Values clarification and energy 
Health and energy\ 
Games 

How to calculate 
Supplement SCIS curriculum 



^Frequencies given represent the number of teachers indicating that a 
given additional packet should be developed or an additional topic 
covered* Out of the 87 teachers in all three samples combined, 
38 teachers responded to thA item* ^ 
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Siafeaary of Principal Findings . 

Some of the previously presented results are based on xeiatively 
small sample sizes ar\d low questionnaire return rates. Addition^il related 
studies thai: might serve to corroborate the results wgre not i5entified 
(e.g., additional studies related ito extent of use of the materials). 
Nevertheless; it is felt tliat the results obtained are at least suggestive, 
and often more so, and of substantive value • Principal results from the 
questionnaire surveys may be summarized''; as follows^ ' 

^ . • The extent to- which secondary leVel science, social 

*■ ' ' . ' 

science, and mathematics teachers usfe NSTA develop'ed 

■ ■ ' ■ ^ ' ■ 

materials appears to be low, in that; only 4 percent 

of responding teachers indicated any use of these 

materials in their classes. This figure of. A percent 

may even be high, because of the expected tendency 

of users of , the materials to return the questionnaire ^ 

= ' forms . . . " 

• Comparably questionnaire information on extent of 
use of Oak TTidge developed materials is not 
available. However, teacher interview results (see 
next section) suggest low extent of use of these ^ 
materials, since many teachers do ndt know of thj? • 

existence of the materials. 

■» . . 

# More definitive information is needed on extent of 
use,^ in our nation's schools, of both N3TA and Oak Ridge 
developed material^, and factors underlying use-nonuse 
of materials. This information* could be obtained 
thjrough a more extensive survey effort than was possible 
within ^the scope of this project. 'A more extensive 
survey effort has ^'Ceen outlined as part of a. Battelle 
proposal currently submitted to DOE ("Evaluation of Extent 
of Use and" Impact of DOE Energy Education Materials"). . 
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Of the teachers reporting that they have received and 

\ . ■, . . '■• • 'v ■ * 

have in ;hand energy education materials, about two-thirds> 

of them actually use the materials in their classes. This 

is true for teathers . receiving^ the NSTA developed materials 

as well as for teachers receiving Oak Ridge developed 

mdterials^ For the one-third of the teachers receiving 

but not using the materials, principal reported reasons 

for nonuse included limited clas^ time available, and lack 

^ of time to evaluate the materials. . ^ 

Teacher Users of the matterials generally provided a 
favorable evaluation of the materials, v Both , teacher- 
usertf of Oak Ridge and teacher-users » of NSTA developed 
materials generally reported: 

- High student interest levels in the mater'ials 
and that the materials are related to, their 
student^^xperience and background 

- That the materials are relevant. to both 

their students* information needs and geographic 
region 

- That students achieve the .learning objectives of 
the matjerlals (more so for users of*^ Oak Ridge 
developed ma'terials than for users of NSTA developed 
materials) . 

- A relatively high impact of the materials on students* 
awareness and understanding of the energy situation 

- That theyreading and technical levels of the materials 
are appropriate to their students 

T- That the materials fit into existing units or subject 
matter taught, . and with mo^t teacher^ reporting no 
additional teacher training required for effective 
use ol the materials. 

Although user results as cited above iniJicate a generally 
favorable evaluatipt( of the materials, it is important , 



to note iAat aC signif ipant percentage of both users of Oak 
Ridge' and ilSTA> developed tttaterialw* indicated that tiig^' 
required hindered u^e of the ttoteriaXs (32 and 28 percent, ^. 
respectively) . I Also-, about onerquarter of the Oak pdge 
users itidica ted that materials/equipment r^quirej! hindered 
use of the materials. Fwreher, about "35 percent cjf the users 
of the NSTA developed materials felt that special or additiohal 
instructor training is required to use the materials effectively 

As an additional qualification on the genesally favorable 
user evaluation of the materials, the very large majority 

teachers in all user grouprs . thought that son\e kind of 
additional media \^ere needed j and* Also that additional 
learning activities of some kind were needed, to more 
effectively teach their students, an awareness and 
understanding of the "world of energy. For example, 
more than half .of the teachers (57 percent) thought 
that' film strips should be added to existing materials. ^ 
Also', significant numl^grs of teachers perceived a need for' ' 
additional grapMcs (46 percent), and for audio cassettes^ 

'(37 percent)^. In the area of needed leaning activities, 
at least one-third of thg ^eachers -indicated that field 
trips, guest speakers,- In-home activities, student group 

> discusfeion/activities,;ahd individual projects were all^ 
needed. Often, more"' than Onerthird of the teachers indicated 
that a given leaVning activity^ was needed (of ten approaching 
50 percent), ^(P^ending on the particular activity and u^r 
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gfoup' ' Fina.lly,'* significant numbers of teachers (betweerf 
one-third^and one-half, depending on th^ particular user 
group) thought- that some kind of . additional packet should 
be developed ox an additional topic covered. Packets/ topiast 
suggested were diverse in nature, but results suggested a^ 
f eit need by„ sdvetal^ teachers for additional content, k' 
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Sunmmry of Teachers* Interviews 

As previously Indicated, one j,approach used to acquire fyiforinatlon 
on perceptions of ehergy education curriculum materials was through personal 
interviews with teachers at the 1979 National Science Teacher's Association 
Convention. Teachers, university teaching staff, and school supervisors/ 
^administrators who had, experience with DOE's cu]cricu]^um materials were 
interviewed. ' i' 

* The comments obtained should be considered as/ a supplemental 
source of 'information to the questionnaire surveys. The teachers* perceptions 
of the materials are summarized below. 

: ^» Tiie interdisciplinary approach used in NSTA- 
produced materials is good. One teacher 
had used the Idea to integrate energy tbplcs 
into reading and gave tests in comprehension 
. „ and writing of energy terms. Some teachers, 
however, do not understand this approach. 
They,peed to have It explained in the 
introduction or have it demonstrated before 

themselves. This suggests that pre- 
service trainin^^mL^need to address the 
meaning and impM^fe.^yttdon of the interdis- 
. ; ciplinaty approaSjl^^ Work- 
shops, or some^^H|BR8ans to inservice 
•^^^elning may ^jy/S^^jj^ 

• The materialaf appear tX teachers to be adaptable 

-. • ✓ 

(particularly Oak Ridge Associated Universities 
materials). For example, even though a given set- 
V of materials may be designed for Grades 4 and^S, 

they can- be used by high school students, or other ■ . 

elementary, grade levels. Similarly, they can b(^ 
^ adapted for gifted or slow learners' use. Material 
packages can literally be taken apart and used^ 
with a classroom of children who aire p-peiatlhg 
at differient knowledge levels; > 
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• Most 'teachers do not know that th^ DOE ajfttf^rlalii* * , 
exist. Thete'neecls W. be more advertising or 

j outreach activities so that materials are more 
visible in t'he teaching cojnmunity. ' ' 

- •/ 'Methods that are nat lecture or book work ^intereflt - 
students more. Hands-on work will teach material 
better. Lessons using simulation or gaming also 

are heeded to capture student, interest . * 

■ • ' I* 

• There were only a few suggestions as to topic areas 
that needed to be included in the > materials. "'Those 

♦ 

mentioned included earth science for the junior high 
school level, biomass for senior high school levels 
and materials that stress the diversity of energy 
sources arid provide guidance In matching a source 
to Its be«t use. ^ 

• Most teachers Were pleased with the materials^ . There ; 
-was mome indication that teachers positive toWard the 
materials would pay for the now fiTee mater,lais, even 

if their school district would not. 

In general, it appears that the teachers' comments support the 
questionnaire survey data as well as Bat telle researchers' perceptions 
of the energy education materials. ' • ^ 



Ill . PROGRAM EVALUATION ' 
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During the six-month on-fllte assignment in the Education Programs 
• ^Division, Dr. Miller not only assisted 'in the technical review and guidance^ 
for specific projects, but also examined the total curriculum development 
program within the Division. A summary of Dr. Miller's observations ar^' 
presented below. * 

^ ' , - ... - ■ ■ . 

Communication 'Betwteen Program Developers 
and DOE Staff 

Because N.S.T.A. is the Division's major contractor and because 
N.S.T.A. is located in Washington, D.C., Dr. Miller, observed a^- frequent 
exchange of planning and information* betwa^n t;he staffs of N.S.T.A. and 
the DOE. Communication between otjher contractors ;an4 DOE staff, because 
of distance! and various lengths of contracts, was not as regular or a^^ 
frequent as with N.S.T.A. ' 

The Chijef of the Academic Programs Branch maintained contact 
with contractors in an admirably fashion, given the number of. major on- 
going curriculum development projects and the small staff with which, the 
Chief was provided. , 

f Indeed, a major criticism, of the Division organization is that 
the ttumber of staff assigned -.to the Education Programs Division is. entirely 
in^i*qu^te;|f|t nUmber aitSl size><>:f majot projects funded by thi^ Divi- 
sion. Presently, only two permanent staff member^ ;are in charge of hand- 

ling the management o^' these projects as well as the daily blisiness, which 

• ■ ■ ■ - "^>; . 

ia de^gated to this Division. ' , 

While acknowledging the present unca|;«j|^nties wh^^clv. characterize 
the organizational changes within DOE, the majpr recommert^^tlon^ £or, Improv- 
ing coiniuni cation between p¥bgram developers and .DOE staff is to increase 
•• the stalfj^by at l^ast two professional positions dd that quality attention 
might be paid tp all aspects of material's development prbjects under way 
/through ^c'ontracts with »he Education Pro-ams Division. , ^ ' 



Adequacy of the 'Publicity and 
pissemlnatlon Procedure^ Ujtllylzed 



the majority of^curriculum materials developed for DOE are avail- 
able from'the DOE'a TecHnlcal Information Center .(tIC) in Oak Ridge, 
.Tennessee. While Tl(^a records Indicate a large request volume for the 
materials, much of Battelle's initial research int;o the extent"~o^ use of ' 
tbfese materials (see Section II) indicates that many teachers, super** 
visors and administrators ar-e unaware of the existenae of these energy 
ediucatjion materials. / 




J, Personal reports of .encounters with te^ii^t^rs in the field, 

provided by Dr* Janet Milder and Ms... Jean Newborg (see Section II) as 
/. well as by the director of the Faculty De^velopment Programs of DOE, 

indicate that much more publicity is needed to Inform the gene^ral teaching- 

community -of . the availability of these materials. 

. ■' * ' ■ 

Specific recommendations for improved publicity and dissemina- 
tion procedures include: 

• Inserting a. perforated card into eveJy set of materials 
maiJLed; this card could be filled out and mailed back to 
DOB by 'the teacher, supervisor, or administrator who had 
utiliJ^ed the materials, thus providing user access infor- 
mation as well as user reactioh information. This pro- 
cedure would i^^ure a user population for any additional 
evaluation which DOE might wisTi to pursue. 

• A<fvrertlslng the availability of these free curriculum 
y materials through educational journals, periodicals, 

and' newsletters . ^ 

• Installing DOE curriculum information booths at major 
education conferences, especially, at ones such as the 
N.S.TIa. National Convention. The attendees of such 

/ conferences usually ^are enthusiastic and eager for new 
information. (Response cards could also be inserted 
in these materials.) 
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^ Requiremgnts. ^roccasea. and Guidelines Used to 

. Determine Inforioatldhal Needa of the Educational ' 
\ Community and the General Public ^ 

* During much of the. six-months on-iite assignment at DOE, the on- 
site researcher observed tji^ Directorship of the Division being occupied 
by two individuals, the resignation of the most recent Director, and the ' 
loss of professional staff positions within the Education Programs Divi- 
sion* ^ Such events obviously resulted in an unsettled atmosphere within 
the Division and contributed to the varying requirements and guidelines 
which were used to determine inforiaatlortal needs, 

A specific perspective which thfea defines major goals of the 

Division is needed to establish guidelines an^ requirements for development 

« 

of specific curriculum projects. For example, decisions must be made in 
reference to target audiences with regard to future curriculum development: 
will the Division contiitue to support development of materials for K-12? 
Will the emphasis shift to materials development for* vocational/ technical 
training in the energy areas? Questions such as these need to he addressed 
before the Division can settle upon specific requirements and objectives 
for its curriculum projects. 

As indicated above, a specific perspective which guides the work 
of the Division is not discernible at this point. Thus, no specific pro- 
cedures exist toT^ diftermining informati^al needs. - This appears to be an 
area, ^long with the informational needs issue discussed above, which 
deserves priority as the Division tilKves into its new organizational 
structure. 

The individual programs which are run and supported by the 'Education 
Programs Divisiol^i are of value within the educational mission of DOE. The 
Staff works diligently to direct the varioua activities within the Division, 
and their efforts, are laudable. However, the work which now eijflhs as 
well as the potential projects which could be enacted within this pivision 
demand a reasonably-sized staff and a specifically defined and articulated 
perspective which cart guide ihe activities within the Division. The people 
now working within the Education Programs Division are committed to all of 



er|c • 59 



the tenets which characterize energy education; they should provided 
with the staff support .as well as philosophical perspective which would 
enable them to continue in the vlt^ mission of providing enfergy education 
to American citizens. . . ( 

I ' . ■ i 
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IV. * CONCLUSIONS AND RECOMMENDATIONS . i 

r ^ Principal conclusions. and recommendations from this study igre 

presgnj:c(d t)elow. They are organized. into th^ following areas: <1) Extent 
of use of DOE energy education m^teriald and recommendations for increasing 
extent of use, (2) User evaluation of the materials and perceived needs, 
(3) Current *evaluatjLon proqcLdures and recommendations for evaluation studies 
and improved evaluation procedures, and (4) Operation of the Education Pr^- 
gjramSr Division. f 

Extent ofUse 

• The 6xtenl| of use of DOE energy education curriculum 
materials^ appears quite limited In our natlon^s schools. 
However, more 4efinitive information is needed on extent 

of use^ atid ffiJc tors underlying use-nonuse of the ma^terials. 
This infopnation shovild be obtained, through the conduct 
of a more extensive survey effort than was possible 
within the scope of the current project. A more ex- 
tensive survey effort has been outlined as pari* of a 
Battelle proposal currently submitted to^DOE JTEvaluation 
of Extent of Use and Impact of DOE Energy Education , 
Materials")*. ' 

• Based on the results of the current study, a principal reason 
for low extent of use is that significant numbers of 
teachers do not know the materials exist. In addition, 

for teachers that are aware of the materials and that have 
ordered them, significant numbers do not use. the' materials 
once they receive them. • 

• In order to increase extent of use of DOE eh'ergy education 
materials, the Education Programs Division should adopt 

a proactive approach to dissemination. That ' id^i there is 
• a need for a plan to systematj^cally reach out to target 
{xopulations (science, mathematics, and social science 
teachers). This should be accomplished? through exhibits 
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i • . ■ . .. ' J 

■ ^' ■ ■ 

at national t Teglonal^ and/or state conventions of these 

'teachers; announcements of material availability in 

Jo4rnais» ne^^sletters, and other publications which 

reach a large number of teachers; „and other appi^opriate 

approaches* 

Aa an additional means t<r^ncrea8e extent of use, the 
Education Programft^^DiviBiOn should develop a plan that 
would expose preservice teachers to the materials. Staff 
dnd faculty within^the college/universifcy Depai^tment of 
Education should bd made aware of the existence of DOE 
materials so they can preseh^^ the materials as resources 
to be used in the elementary/secondary school classroom. 
Exposure to energy education materials during pfeservice 
training make it more likely that a future teacher would 
consider them an opportunity to present the topic of energy, 
rather than an "add-on" to the existing curriculum once a 
teacher has taught for several years. 

User EvaluatiotV^IK^ 
Perceived Needs » 

Teacher users of the materials generally provide a favorable 
evaluation of the materials, in terms of Student Interest in 
the materials and relation of the materials to students' 
experience and background; relevance of the materials to 
students' information needs and geographic region; achieve- 
ment of learning objectives /and impact of the materials on 
students' awareness and understanding of the energy 
situation; appropriateness of the reading and technical 
levels of the materials; and^ ease with which the materials 
fit into existing curricula. However, both Battelle researchers 
and many teacher users perceive a need for supplementary! 
provisions and mechanisms which would more actively involve 
st^dJints in the learning process. 
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. Iti addition, ^consideration should be given to developing some 
' materials vhich could be utilized within the disciplines of 

the humanities. 

■ • . \ 

\ . ■ ■ ■ 

Evaluation Procedures 

• To date, most of the evaluation of DOE energy educatioa 
materials has been performed at a teacher reaction^ level, 
with little attention given to the changes in student 
skills, knowledges, and behavior as a result of exposure 
to the curriculum materials. Whi^e teacher reaction is 

a valid form of evaluation, it does not answer the more 
important questions related to extent and nature of Impact 
on^ students ♦ • ' 

• A comprehensive, systematic, and scientific evaluation 
should be conducted to assess the^ impact on students of DOE 
energy education materials durrently being distributed [ 
nationally to teachers. Such an evaluation study has 

been outlined in detail in a Battelle proposal currently 
submitted to DOE ("Evaluation of Extent of Use and Impact 
of DOE Energy Education Materials"). 

• In addition, considers^^tion should be given to including 
more thorough and comprehensive student impact evaluation 
as part of the process of d*eveloping new packages. For 
example, prior to the release of a package publically, 
fields testing of the package should have occurred td deter- 
mine the extent to which specified student learning objectives 
are achieved, and any^ modifications In the package made 
according^^. This procedure would go beyond field testing 

to obtain only teacher reaction to the materials^ 

• A procedure should be developed to obtain teacher feedback 
on distributed materials. This could be accomplished by 
including postcards with materials distributed by the 
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Technical Information Centjer which donit cooperation 
in asdesslng the materii/s. Accumulating a lis ting of 
material teceivers (i.e., those who requested and were 
sent materials within a specified period of time, say. . 
the most recent slx month period) would greatly facili- 
tate evaluation of s.pecific .materials . For example, it 
would supplement ax teijt of use Informia^^ determln*^ 
Ing not only how many people ordered materials, but 
also hOw many teachers, actually used them and how jnany 
studetits were reached. 

■f 

DOE Operation 

* •■ * 

The Education Programs Division should formalize mecha- 
nisms for determining the educational Informatioti needs 
of teachers, students, and the general public. Based 
on the Education Programs Division's missions, goals, 
af(d objectives, alon^ with determined information needs, 
plans and guidelines should be developed to assist the 
Division'rin determining curriculum materials that are 
yet needed, in evaluating unsolicited proposals, in sys^ 
tematically disseminating existing materials, and in 
evaluating cljirriculum materials. 

The Division should increase the staff to more effectivel 
carry out instructional design, materials dissemination, 
and educlitioij^l services, /, 

tp enhance cohesiveness and ^communication j^jjong staff of 

the Division, there should be more planrled efforts 

directed toward planned discussions, meetings, arid 

♦ 

circulated documentation of current activities and needs. 
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TEACHER SURVEY INSTRUMENT 
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NATIONAL 

^SCIENCE 
TEACHERS 




ASSOCIATION IHIC MiimcAN a«iociatioh for the aovancemint op wiiMct 

174* eei#iaeTieuT AvsMuc, N.W, wA«MiN«TOff. f(m«. • Ttmwotwt akia oood «p»t «— .4Ho 
W rt w it i. IMNr — txtcuUv tMnotof 

ENEMY IDUCATIOM CWRtCULUH tVALUATION 

^ — ' — ■■ ,• ; ■ ' ^ 

U« nMd your h«1p to avaluat* aiHir^y vducatlon curriculum Mtfr1a1»\ •■ PIm** tato Jutt a faw 
mtnutas to coniplata tha following quaatlona. A iratjng of tha .matarlaU with which wa ara 
particularly ct>nc«rnad Is attached for rafaranca, and you may di^ach and usa tha list as a 
, r.sourca. Bvtn if you hoH not tmtd ths mUrUU, plaasa complota Itams 1-7 and f^^^rnxh* 
form In tha anclotad anvalopo. Forms should ba ral^urnad Utkin tvo ^^okM frm VfoHpt, 

Your partlctlrttlon Is voluntary and you may choosa not to'answar any of tha quatttons. I|o not 
sign your nama. Raturn of tha form danotat your consant to participate and your aigraamarit to 
our uta of your rasponsas. 

■ ■ • \ 

Thank you for sharing your Information with us. S 

1. What U your Job position? «) •Umentary teacher b) sacondary taachar 

c) elementary or tecondary curriculum- coordinator d) college/university facul^^ 



e) other (specify) ^ ] V 

2. What grade level (s) dp you teach? Circle applicable level (s). 

\ K I 2 3 ^ 5 6 7 8 9 10 11 12 Post-secondary 

h What subject areas do you teach? a) alt (elementary) b) science c) mathematics 

d) social studies e) other (specify) • . . ' ^ ' ' 

In what stat< do you work? . ' ^ (''^r^^) 

5« Have you ordered or received any of the energy education curriculum materials listed on the 
attached page? ^ 

a) Y^s ^ ■ b) No, ^d Mm not interested IF NO (b or c) , STOP HEBE. 

(Go on to Item 6) c) No, but I'm Interested In ioTng so RETURN THIS FORM IN THE ^i*' 

ENCLOSED ENVELOPE. 

6. Have you used the materials at all In your classes? 

a) Yes (Go bn to Item 8) b) No (Go to Item 7) ^^""^ 

7* - |f you have not used these materials, why not? Check all that apply. 

a) Limited class time available b) Doubt usefulness of material 

c) Doubt relevance to students d) Had no time to evaluate material 

a) Decided 'to use energy education curriculum materials from another source 

f) Feel energy education ahould not be part of curriculum 

g^ pther (specify) ' ' \ ' Li!"") 

(STOP HERE. PLEASE RETURN THIS FORM IN THE ENCLOSED ENVELOPE.) 

8. What packat(s) have you used? See the attached listing and write In the sequence number of 
tha Rickat(s). .■ " - _Lll-»0 

9. Approximately when did you begin using the materials? (month and year) {t^ '^V 

10* To date, how many times (l*e.» with different groups of students) have you used the 

materials? , (••^»«) 

IK To 'date, how many students have been exposed to the materials? Give the approximate total 

since you began using the materials* (%o-%$) 

12. To what extent does the material fit Itito the units or subject matter you are teaching? 
Rate the extent by circling the appropriate number* 
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t at all 1 2 3 5 ^ry well 
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\ ■ . ■ ^ ■ . , :• ■.....■•■/ ' - ' - 

13* To what Mtttnt do,,your ^tud^htt find the materials InttrMtlngT (Ute th« exUnt by circling 
the approprtittt nun^yr* • / 

Not «t all Intenfitlng 1 2 J A 5 Very lnter#$tftnj|| 

J*. To what extant 1$ the content of the material related to^your students ' experien<;,e and , back- 
groun<|7 Rate' the extent by circl ing the appropriate number. . 

Not at all related I 2*3.^ 5 Very much related- 

15. To what'extent li the content of . the nwitertal r«Z«t;ant to your students'^j'nformatlon, needs? ^ 
Rate the extent by cl rcl.Ing the appropriate ndmbep. "S^ ' * ^ ^ * . . 

• \ Not at all relevant ' 2 3;. . * ^ 5 Very relevant' {••^) 

16. To what extent are the topics covered In the. material relevant to; your -^^eographtc region? 
I^te the extent by circling the appropriate number. ■ ^ 

.Not at all relevant 1 ' 2 .3 ^ 5^ Very relevant 

• . , ' ■ • ' ■ 

17. To what extent do students achieve- the learning objectives of the materials (as stated In' * ^ 

^ the packetsOf Rate th<^ extent^ bv circling the appropr late^number. 

Few studen^ts generally 1 ^ 3 k 5 Host students generally u^) ' 
, learn the material learn the material 

18. To what extent have the materials had an Impact on your students' awarenes^ and understanding 
of the energy sJtua<lon In our country? Rate the extent by circling the appropriate* ngmber. 

^ No Impact 12 3^5 Appreciable Impact * t'O ' ^ 

19. ^-Is the reading level appropriate for your students? ^ - 

a) Yes b) .No, It Is too high . c) No, rt Is too low (si) 

20. Is the material at the appropriate teahnical level for your students? 

a) Yes b) No, It 4s too te^hnlcal^ c) No, It Is not technical enougb , jsi) - -* 

21. 'Where did you learn of these energy education materials?} Check all that apply. 

a) Jbyirna] ads/art Ides 1^) Natl ona.l Selene^ Teacher Association Informat Ion sources 
c) Other teachers * d) School supervisor, coordinator, principal , 1 Ibrar Ian 

e) Other (speclfyL^ ' . ^ (n^ gy) 

1%. Apart from your cK||p|fl f--$tudy of the materials, do you'feel that special or additional - * 

i training Is n4MB9^ for the material to be used effectively by an Instructor? 

a) Yes . b) No ^' , ' (sr) 

23. In your judgment, do any factors hinder the use of the materials? Check all that apply. 

•) No ,b) Yes, time required ^ c) Yes, space required ' d). Yes, materials/ 

equipment required e) Yes, does not. fit Into' existing subjects taught 

f) Yes, other (specify) . ^ (5s-8%) 
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2^. Fpr your grade level(s) and subject area(s) taught, what additional packets shoifld be 

developed or what additional topics coveted to teach your students an awarenei»s and under* 
standing of the world of energy? ,^ 

\ .. * 

, !, "'J * ; • ^ ' ■ : ' ■ ' ' ^ , 

25* For your grade level (s) and subject areasls) , should any media be added to existing materials 
to more effectively teach your students art awareness and understanding of -the world of energy? 
Check all that apply. 

* a) No b) Yes, graphics c) Yes, film strips d) Yes, audio cassettes ^ 

e) Yes, videotape f) Yes, other (sped fy) • 

26* For your grade level (s) and subject area(s), should any prescribed learning activities be 
added to existing materials to moPe effebtively te^ch your students an awareness and under* 
standing of the world of energy? Check all that apply. 

a) No ' b) field trips ] c) gue#t speakers d) In-home activities 

e) student group discusslons/acti vl ties f) Individual projects 

g) other (specify) \ ' (^^1 

27* In the future. It Is possible that the energy education packets may no longer be provided 
free of charge. In your Judgment, how likely would your school be to purchase the energy 
education materials If each packet cost $2*3? 

a) Mot^at all likely ^ b) Probably c) Ojj^lnltely d) Don't know (7^ 
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